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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
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stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
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cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced service ability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA RJIH PA3BAJIblJOBbIBAHI4>l yCTPOMCTB M3 nPCXDMJlbHbDC TPYB 

(57) Abstract: 

Mcnoji b30 Baraie : jyra pasBamj^oEJWBaHim ycTpoikrrB K3 npo$Hnbra»ix Tpy6 (nepeK pbJBaTeneH , noRBecoK 
xboctobhkob, <J>K7it»TpoB h t./j.). ycTaHaannBaeMbix B CKBajsime. CymEiocxt, H3o6pereHHH: BanbupBKa 
coflepJKHT Kopnyc (K) 1 c ueHTpajibHbtM RananoM 4, b hnxhcA wacni KOToporo ycraHoaneH nrryi^ep 5. B 
CT€HKe K BbmoracHbi yrjryfinerotH 6h7,b Koropbix c nouombio onop 8 it 9 ycxaHoaneHW rpn BajibuyionjKx 
aneMeirra (B3). ripiweM onopw 8 RByx B3 ycTaHoaneHbi b yrjryfinerotfDC 6 K Heno^BMXHo, a onopa 9 B3 12 - c 

B03M0HLH0CTfcJ0 pa^WaJIbHOPO BbU^BHTKeHHH M3 VT/iyfineHMH 7. TTOABKTSHaH Onopa BbQIOJDieHa B HHjfje f\syx 

3KcueHTpHHHbix orHocwrenbHO ppyr fxpyra. umiHHRpoB (U) 13 m 14. npiweM IX 13 c 6ojibuiKM m^aMerpoM 
yimoTHeH orHocirrejibHO ctchkk Kopnyca 1. a 11 14 c weicbuiiiM ^HaMerpow Bbicrynaer b ueHTpanbHbiu 
Kauaji 4 K h HMeer KaHa/iu, coo6njaiomHe i^ejrrpajibUbcw aaHan 4 c ru^paajiiiuecKOH KaMepOH 18. 
o6pa30BaH»oA creHKaMH yrviyojieHHH 7 h TopneBbEMn noBepxHocraMH U 13 h 14 no^BiDKHoft onopbi 9. Tanoe 
KOHCTpyK THBHoe Bbaiojmemie BajibopBKn ooecneMHBaeT uejn* - noBbimeHne Kawecraa h Ha^ejKHOcru 
VCTaHOBKH ycrpoftcTB H3 npo4>itribHbix Tpy6, a Taxwc noowmeiirie pa6oTocnoco6HocrH cawoft bsjiuxohkm h 
B03U07SHocTb pacmnpeHHH miana30Ha pa6ouero ^HaveTpa. 1 3. n. (Jy-Jibi. 4 ran. 



Description |Onncaiiiic H3o6p<rrcnH«l: 



M3o6percHMe othocmtch k o6nacxH 6ypeimH h KamrrajibHoro peMoirra hc^thilbix h ra30Btuc cKBaHom m 
npc/^Ha3HaMeHo, b MacrHocm, n/iH paoBanbUOBbiBaHUH ycrrpoMCTB ho npo<}iHJibHbix Tpy6, ycraHannHBaeMbix 
e cKBaJKKHe npH vnonswym 3on ocno7RHen™. boo root ajonjHX b npouecce 6ypenuH ckb.uk rni h npw 
BoccraHOBJieuHu repMerHUHocrw oocaAHbix kojiohh. 

W3BecTHa aajibUpBsa ajih pa3Ba7ibt^pBbtBauxiH ycrpoHCTB W3 npo^wjibHbix rpy6. co^epmamaa Kopnyc. 
npHcnoco6neHHbiif /yiH coc^uhchhh c kojioiohom 6ypnnwibix rpy6, c i^cHTpanbHbDyC KaHanoM m 
yrjiy6ncHH«MH b ctchkc, b Koropbix ycTaHOBJieHbi c noMonjbJo onop rpw BajibuyioiiCHx aneMeHTa. 

HeAOCTaTKOM 3Toro ycrpowcTBa HannercH to. hto Bajituyioimie djicmchtu npu pa3Ba/ibiipBbiBauHii Tpy6w 
noA ^cifCTBueM ynpyroro ancMctrra nocroHHHo HaxoAHrcH b oahom nonoTKemoi. noaroMy npw 
Heo6xo^HMocTO cmoKTb pa^ajitHbic Harpy3KH Ha npo^PinbHfarii nepeKpbroarejib npH erx> ycraHOBKe b 
CKBajfame, HanpHMep, npw peMOHrc noBpcjsA^™ oocaAnon kojiohh bi b bm^c ine/ieBOM nep<J)opauKH, Raiman 
sanhmoBKa HenpwMCHUMa, nocKOJibKy H3-3a hcboomokhocth chhjkchiw pa^MajibHOM Harpy3Kn Ha oocajjHyio 
KonoHHy npowexo^wr ee flanbHewmec pa3pyraeHMC 

3a^aneM H3o6pereHHH fmnHcrcfl noBbnuejhcwe KawecTBa h Ha^enKHOCTM ycraHOBKH ycTpoMcroa H3 
npo^HJibHbix Tpy6 r ycraHaBraiBaekfbix b CKBaj&MHe npw h30jihhhji 3oh ocjioJKHeHHH, B03HHKaK>imoc b 
nponeece 6ypemiH CKBa?KMH, vt npn BoocraHOBJieHHH repMcmpiHOCTM oocaAHbix kojiohh, a Taiosc noBbnneHHe 
Ha^ejKHOCTH h pa6oTOcnoco6HOCTM BanbupBfUf h o6ecneneHMe bo3Mojkhocth pacnncpeHHH nttana30Ka 
paooMero AnaMerpa 6c3 H3mchchhr ^iiawexpa Kopnyca ^aHHoro Twnopa3Mepa cawoft BajibnpBtai. 

TexHMHecKMH pe3ynbTax ^ocTHraercH tcm, mto b BanbiipBKe jyiH pasBajibUpBbiBaHMH ycrpowcrB H3 
npo^KjibHfaix Tpy6. co^epjaameii Kopnyc. npucnocoojieinibni ftnn coeAHHeroiH c kojiohhoh 6yp«ttbHbix rpy6, c 
ueirrparibHbQu KananoM m yiviyojieHHHMH b creHKe, b Koropwx ycTaHoaneHbi c noMocqbio onop rp&i 
Bajibuyionnix aneMeHra, onopa o/nioro Banbi^yTOcqert) 3JieMeHra ycraHO&rceHa b yrjry6jicHHH Kopnyca c 
B03M0XHOCTtaJ0 paAHaribHoro BbmBHJKeiom H3 Hero. Pan^rajibHO non^BHJKiiaH onopa nw^ranKHoro 
Banbnyioinero anevceHTa Morcer 6btrb BbtnonneHa b hhrc ^nyx ^HaMeTpanbHO pa3H0BejiKKHx qmniH^poB, 
9KcueBTpH*iHbLX oTHOCMTCiibHO npyr ppyrsu npHMeM ujuimmp onopbi c 6oJibmtiM n^HaMcrpoM yn/iOTHeii 
OTHOCHTCJibHO Kopnyca m o6pa3yeT co CTCHKaMM yr/iy6neHHH rH^paB/iHMecKyK) KaMepy, coo6n;eHHyio c cro 
ueHTpanbHbO*! KaHanoM. 

Ha 4»mt. 1 npe^trraaneH o6m>iM hhr BajibupBKM; Ha (J) nr. 2 pa3pe3 A-A na <^Hn. 1; Ha $ht\ 3 pa3pe3 B-B Ha 
$ht. 1; na <J»ht. 4 o6ca/iHa_H kojiohh a c ycrraHOBneHHbiM npcx|)WJibHi>EM nepeKpbiBaxejieM c noMOtnb*o 

ODMCblBaeMOH BanfaUpBKH. 

BanbqpBKa jyw p an nan i >no nt>i nanw n ycrpOHCTB H3 npo4>imbHbix Tpy6 co^epxirr Kopnyc 1 c pe3b6oM 2 ^jih 
npMCoe^HHeHHH ee k KonoHHe 6ypwjii>Ht»ix Tpy6 3 m ueHTpajifaHWM RanajroM 4. b hutkhch ^acni Koxoporo 
ycraHoaneH nrryHep 5. B creHKe Kopnyca 1 BwnojraeHbi yrjiy6nemvi 6h7,b Koropbix c noMombio onop 8 m 9 
ycraHOBJieHbt BanbuyBDmue aneMeHTbi 10, U, 12. IIpimeM onopbi 8 RByx BaJibuyiompx aneMeHTOB 10 h 11 
ycraHOBJieHbt b yrviy6jieHHnx 6 neno^BM jkjio , a onopa 9 Banbuyioinero aneMeirra 12 c BO3M07KH0CTbio 
paAnanbHoro Bbi^BuxeHim H3 yrviy6neHMH 7. ITo^BiUKHaH onopa 9 Banbi^TOEoero aneweHTa 12 BtmarmeHa b 
BH^e A^yx 3KcueHTpiiMHt4x oTHOCHTejibHoro ppyr APyi^a ukhmhapob 13 h 14, wMeiomHX paoHtae A^aMCTpw. 
UpmtM uhjtmhap 13 c 6ojibnraM AwaMerpoM ynnoTHen OTHOCHTenbHO creiiKM Kopnyca 1 c noMombio 
ynnoTHeHHH 15, a hhjihhap 14 c Menunuw nHaMerpoM Bbicrynaex b ueHTpajiBHuii Kaiiaji 4 Kopnyca 1 wepe3 
OTBepCTHe 16, BbmomfeHHoe b creHKe, h HMeer Ranajiu 17, coo6o\aiom^e ueHTpa/ibHbDt Kanaa 4 Kopnyca 1 c 
rHApaBJiHHecKOM Kaxcepow 18, o6pa3OBami0w creHKaMH oxBepexwH 16. yrvry^ineHHH 7 b ttopnyce 1 h 
TOpueBbiMM noBepXHocTHMH u^LriMH^poB 13 h 14 noABtuKHOH onopbi 9. 

Pa6ora BaxibuoBKH noncHHercH Ha npuMepe BoccTaHoaneimH repMeriraiocTH o6canHou kojiohhbi npn 
o6pa3osaHnii B Hew xpeo^oibi. 

B 30 He 19 HapymeHMH repMenraiocTw oocaAHow KOJiomibi 20 npenBapirreJTbHo yeranaBjmBaJOT 
nepe&pbtBaTexib 21 H3 npo<j>H/ibiu>ix Tpy6. nyTew pacunipeHUH ero AaaneHHeM khakocth. 3axeM Ha KonoHHe 
6ypH/ibHbix Tpy6 3 BHyTpb nepeKpbiBaTejin onycKaioT BanbupBKy h BpameHneM, c noAaMeii bhjo kojiohh bi 
6ypnrnjiL4x xpy6 3, tfamfHaioT pa3BanbupBt»iBaTi> npo4>nnbm>ie Tpy6bi nepeKpbiBarejiK 21 c oAHOBpeMeHHOW 
npoMbiBKOH «HAKOCTbio, 3aKaHMBacMOM b Tpy6bi hoa f\annzHnztA. flpw 3tom, b ueHTpa/ibHOM KaHane 4 
Kopnyca 1. 6jiaroA a P H Hajurmno urrynepa 5, A aBJieHMe *WOCth B03pacraeT w. B03Ae*krrByyi Mepe3 
OToepCTHe 16 b creHKe Kopnyca 1 h Kanajibt 17 b ixyuwujxpe 14 hoabiukhom onopbi 9 Ha TOpueBbie noBCpXHocru 
UHAiniApoB 13 m 14, DWABMraeTr Bani>uyK>mHM a/ieMeirr 12 H3 yrjiy6\neim« 7 Kopnyca a° ynopa b creHKy 
nepeKpwBaTenn 21. Oaho upeMenHo HeBbtABnmHbie BanhuyiottBie 3/ieMeirrw 10 h 11 xaKme ynHpaKrrcH b 
creHKy nepeKpbi Bare/in. flanee, BanbuyiomMe sjieweHrbi hoa A eM CTBMeM co3AaHHoif paAwanbHOM narpy3KM. 
npoKaTbtBaftcb no miyrpeinieM nooepXHocTM iipo^iuiuiux rpy6. pa3Bant^pBbiBaior MX ii iuiotho 
npHKarbiBaiOT k creHKe o6caAHOH Konoinibi 20. npw noAxoAe k 30ne 19 napyruemra repMerwHHOcrM oocaAHow 
Kojioioibi 20 Aanneitwe npoMbiBo^iou mh^koctm ctmmaKrr f\o MioniManuforo, npw KoropoM ne npoMcxoAwr 
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bmabsokchmh pa^ajTiaHO-noflBKTKHoix) n3jihxjyK>ujfiro 3jieweHxa 12 K3 Kopnyca 1, H pa3BanmpBbrBaHHe 
npo<|>iinbHz>ix Tpy6 oe/jyr jjo o6pa30Baioi*i KoassMaribiiorx) fluaMexpa ^syMH cMemicbiMii i Bt»m uiitki nA\ai 
Bariiauyioii^iMM aneMeirraMw 10 h 11 m BbtRBuraioinHucH aneweHTOM 12, Korna oh Haxo/jHTcn b hcxo/jhom. He 
BtAjxmtHyroM nonomcmwi. Upn 3tom pe3b6oBbie coe/pmeHun npo^iuibiikix Tpy6 nepeKpbi BaTen« 21 TaKHte 
pacnmpH30TC« no GHyxpcHnerx> nrtaMerpa npo^HAbHbix rpy6, o6pa3yeMoro npw wx pa3Ba/ibuoDt>ioaHWM b 
3ohc HapyuienH«, hto cmuKaeT no mhhhm aji bhom eejuraHHbi nasneKwe Ha crettKy o6can*iow kojiokhw 20 b 

30HC 19 HapymeHMH CC repMCTHMHOCTM. 

riocne npoxoanetnifl 3ouw 19 napymeHHH repMenwHoc™. rne onacHocrb paspyineHHH oocanHOM KOJioHHbi 
orcyTCTByeT, BHOBb nonHHMaiOT naaneHMe npowbiBowoft »hakocth m panBanw^omjBaimc nepeKpbioaTejm 
se^yr no tcxhoji oran , onucaHHOM Bbnuc. 



flO OKOHMaHHH pa3BaJIU|0BbIBaHHH KOJIOHHy 6ypWIbHbtX Tpy6 3 C BaJIbUOEKOK nOHHRMaiOT H3 CKBaJKHHbl. 



Claims (Oopuyna H3o6pcrenH5i|: 



1. Banfa^oBKa pjvi paaBam^oBweamtR ycrpoHCTB n3 npo^wjibHi^ix xpytf, conepmamaw Kopnyc. 
npHcnoco6neHHbiw a™ cocakhchmh c KonoHHOft 6ypwnbHwx xpy6. c ueirrpanbbHbiM Ka»a/ioM h 
yrjiy6neHHHMM b creHKe. b KOTopbtx ycranoaneirbi c noMonn>to onop -rpn Danbi^yiomwx arreMeirra. 
oT/iuwaioinaRCH Tew. hto onopa onHono Banbuyiomeix) aneMeirra ycraHoajieHa b yrjiyfrieHKia Kopnyca c 

B03M02fLH0CTblO pa^HaJTbHOPO BWflmDKeHHH M3 HCTO. 

2. BajibuoBxa no n. 1, OTjuwaiotnaHCH tcm, hto panna/ibno noAtnuKHafl onopa Bbi«Biimnoro eanbuyionxero 
ancMeirra Bbuiojmena b bhrc HByx nuaMerpanbHo paaHOBenrauix ntunonnpoB. SK^enrpiroHbix oTHocHTcjibHo 
npyi-npyra, npinicM rnunmnp onopw c oonbtmiM nwaMCTpoM ynnoxHeH OTHoarrenbHo Kopnyca h oopaayer co 
CTCHKaMH ynny&ieHKH b Kopnyce r^paHmroecKyw Kawepy, coo6n^HHyio c cro ueirrpajibHbiM KananoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 
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relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 1 7 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 1 6 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21 . At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1 , and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 11 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Fig. 3 



Fig. 4 
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TransPerfect Translations, Inc. 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the State of Texas 
My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 
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